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(54) ELECTROSTATIC LATENT IMAGE DEVELOPING TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an electrostatic latent image developing toner excellent in environmental 
stability of a charged state and grindability. 

SOLUTION: Toner particles containing at least a resin binder and a colorant are mixed with an additive 
comprising hydrophobic strontium titanate particles to obtain the objective electrostatic latent image developing 
toner. The hydrophobic strontium titanate particles have 80-800 nm number average particle diameter, contain 
^20 number % particles of >1,000 nm number average particle diameter and have no peak of strontium 
carbonate in qualitative analysis by X-ray diffraction. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The toner for electrostatic latent-image development which said external additive is 80-800nm in 
number mean particle diameter, and the content of a particle with a number particle size of 1000nm or more is 
several% or less of 20-piece hydrophobic strontium titanate particle in the toner for electrostatic latent-image 
development which comes to carry out mixed addition of the external additive, and is characterized by not 
having the peak of a strontium carbonate in the qualitative analysis by the X diffraction of this hydrophobic 
strontium titanate particle at the toner particle which comes to contain binder resin and a coloring agent at 
least. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner for electrostatic latent-image development used for 

electrophotography, electrostatic printing, etc. 

[0002] 

[Description of the Prior Art] Although it is common that a toner is asked for a high fluidity and non-subtlety 
particles, such as a particle silica and a particle titania, are added as a plasticizer to DESHITARlHzing and 
colorization of a copying machine in recent years or a printer Rub and the price happens, the cleaner section 
which has a blade cleaning device on the other hand since the addition of these plasticizers is abundant — a 
grinding omission and a photo conductor — The image deficit called filming and a black spot (BS) on an image 
was caused, and it often became a problem. 

[0003] To this problem, by adding the inorganic particle whose number mean diameter is 80nm - about 800nm, 
especially a strontium titanate particle to a toner particle, polish nature is given to the cleaner section and the 
toner which prevents above-mentioned filming and above-mentioned BS is proposed. On the other hand, even if 
environments, such as humidity and temperature, change to an inorganic particle, performing hydrophobing 
processing by finishing agents, such as a silane coupling agent, from the former is well known so that neither 
flowability nor an electrostatic property may change. 

[0004] However, since a finishing agent was not well processed by the strontium titanate particle and was not 
not much raised in hydrophobicity even if a number mean diameter performs the above hydrophobing 
processings to the strontium titanate particle which is 80nm - about 800nm, there was a problem that an 
extensive improvement of the electrification level adjustability of a toner or electrification environmental stability 
could not be aimed at even if it adds such a hydrophobic strontium titanate particle. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned situation, and 
aims at offering the toner for electrostatic latent-image development excellent in electrification environmental 
stability, electrification level adjustability, and polish nature. 
[0006] 

[Means for Solving the Problem] In the toner for electrostatic latent-image development which comes to carry 
out mixed addition of the external additive at the toner particle to which this invention comes to contain binder 
resin and a coloring agent at least Said external additive is 80~800nm in number mean particle diameter, and the 
content of a particle with a number particle size of 1 0OOnm or more is several% or less of 20-piece hydrophobic 
strontium titanate particle. It is related with the toner for electrostatic latent-image development characterized 
by not having the peak of a strontium carbonate in the qualitative analysis by the X diffraction of this 
hydrophobic strontium titanate particle. 

[0007] Generally a strontium titanate particle Titanium oxide and the solid phase reaction of a strontium 
carbonate, Although it is checked by the strontium titanate particle of about 1 micrometer of number mean 
diameters which is manufactured by subsequent sintering and is generally used as an electronic ingredient by X- 
ray qualitative analysis etc. that an unreacted strontium carbonate hardly remains A strontium titanate particle 
with a number mean diameter smaller than 1 micrometer which is used in this invention, It is necessary to sinter 
especially the strontium titanate particle of 80-800nm of number mean diameters, controlling the particle size 
concerned. That is, it became clear that it is necessary to make it calcinate at low temperature as compared 
with the case where an about 1 -micrometer strontium titanate particle is manufactured, consequently a 
strontium carbonate remains as an unreacted part inevitably. Then, when the artificer of this invention etc. did 
hydrophobing processing of the strontium titanate particle to which a strontium carbonate does not remain by 
finishing agents, such as a silane coupling agent, paying attention to this residual strontium carbonate, he found 
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out that the strontium titanate particle which was very excellent in electrification level adjustability and 
electrification environmental stability was obtained. Survival of the unreacted strontium carbonate in a strontium 
titanate particle reduces the activity on the front face of a particle concerned, and is conjectured to become the 
cause which checks the hydrophobing processing by finishing agents, such as a silane coupling agent. 
[0008] 80-800nm of number mean particle diameter is 1 50-600nm preferably, and the external additive by which 
mixed addition (externally adding) is carried out to a toner particle in the toner of this invention is a hydrophobic 
strontium titanate particle whose content of a particle with a number particle size of 1000nm or more is several 
10% or less preferably several 20% or less. Less than 80nm of the polish effectiveness of the particle [ in / in 
number mean particle diameter / the cleaner section ] concerned is insufficient, and on the other hand, since 
the above-mentioned polish effectiveness is too strong when it exceeds 800nm and a photo conductor crack 
occurs, it is not suitable. Moreover, since a photo conductor crack occurs even if number mean particle diameter 
is 800nm or less, when the content of a particle with a number particle size of 1000nm or more exceeds several 
20%, it is not suitable, in addition, this detail in the letter and number mean particle diameter are the first [ an 
average of ] particle size and consent, mean the mean particle diameter of the particle which is not condensed, 
and number particle size shall be primary particle size and consent, and they shall mean the particle size of the 
particle which is not condensed The number mean particle diameter of a strontium titanate particle can observe 
a particle with a transmission electron microscope, and can measure, average and ask for the major axis of 100 
particles. The scale factor at the time of measurement was made into 40,000 to 60,000 times, and was aimed at 
the particle 0.5nm or more. 

[0009] Moreover, what does not have the peak of a strontium carbonate in the qualitative analysis by the X 
diffraction is used for the above-mentioned hydrophobic strontium titanate particle used in the toner of this 
invention. The analysis which will not be restricted especially if the qualitative analysis by the X diffraction is the 
qualitative analysis by the X diffraction which adopted the diffractometer method, for example, is performed here 
using powerful mold full automatic X-ray diffractometer MXP18 (the Max Saiensu-Sha make) is mentioned. The 
above-mentioned analysis may be performed by any before and after hydrophobing processing of a strontium 
titanate particle. It is because a strontium carbonate is not contained by hydrophobing processing of a strontium 
titanate particle. 

[0010] Moreover, in this invention, it is the qualitative analysis according to the X diffraction of the above 
particles with "it does not have the peak of a strontium carbonate", and the case where the peaks 1-4 of the 
following strontium carbonates are not measured is meant. For example, the chart when performing qualitative 
analysis by the X diffraction of the strontium titanate particle A containing the strontium carbonate obtained in 
the following example by the following Measuring conditions is shown in the (a) stage of dr awing 1 . Here, the 
characteristic peak of a strontium carbonate is shown as peaks 1-4. When the peak 1 which appears in 
2theta=about 25.8 degree(s) about peak intensity is set to 100, the peak 2 which appears in 2theta=about 44.1 
degree(s) is about 66, the peak 3 which appears in 2theta=about 36.5 degree(s) is about 58, and the peak 4 
which appears in 2theta=about 49.9 degree(s) is about 36. This invention is specified not having a peak, when 
those peaks cannot distinguish from a noise. If undistinguishable from a noise here, the case where the peak 
cannot be found out on the basis of the base line of a noise will be said. 

[0011] As for the above hydrophobic strontium titanate particles, in this invention, it is desirable for whenever 
[ hydrophobing ] to be 50 - 80% preferably 40% or more. In this invention, it is thought by using the hydrophobic 
strontium titanate particle which had whenever [ above hydrophobing ] attained that the electrification level 
adjustability and electrification environmental stability which were excellent in the toner are attained. Whenever 
[ hydrophobing ] can be measured with a methanol titrimetric method here. 

[0012] Although not limited especially about the manufacture approach of the above hydrophobic strontium 
titanate particles used in this invention, it is immersed into a strong acid solution, and after that, it washes, the 
strontium titanate obtained by the well-known approach, for example is dried, and the approach of carrying out 
hydrophobing processing by the finishing agent by the well-known approach etc. is mentioned. 
[0013] After specifically, for example, first, adding Ti02 and SrCI2 of an equimolecular amount to the metatitanic 
acid slurry obtained by the sulfuric-acid method etc., aqueous ammonia is added for C02 gas to twice as many 
molar quantity ******** as this and coincidence of Ti02. Then, after rinsing the obtained settlings and drying at 
110 degrees C for one day, it is made to sinter at 900 degrees C, and the strontium titanate particle of 200- 
500nm of number mean diameters is obtained. It is (a) ****** of drawing^ about an example of the chart 
obtained by the qualitative analysis by the above-mentioned X diffraction of the strontium titanate particle 
obtained here. With the chart concerned, survival of a strontium carbonate can be recognized by existence of 
peaks 1-4 as mentioned above. 

[0014] Next, the strontium-carbonate residual strontium titanate particle obtained by doing in this way is 
immersed into a strong acid solution, and a strontium carbonate is eluted. Agitating during immersion is desirable 
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and setting and drying [ wash and ] after immersion is desirable. 

[0015] Thus, an example of the chart obtained by the qualitative analysis by the above-mentioned X diffraction 
of the obtained strontium titanate particle is shown in the (b) stage of drawjng 1 . In the (b) stage of drawing 1 , 
the peaks 1-4 of the strontium-carbonate origin which has appeared in the (a) stage have disappeared. It turns 
out that the strontium carbonate does not remain at the particle which elution of the strontium carbonate was 
carried out by the immersion processing by the above-mentioned strong acid solution, and was obtained from 
the chart concerned as a result by it. 

[0016] The hydrophobic strontium titanate used in the toner of this invention is obtained by carrying out 
hydrophobing processing of the strontium titanate particle which does not contain the strontium carbonate 
obtained as mentioned above by the finishing agent by the well-known approach. 

[0017] When a positive triboelectric charging finishing agent wants to give negative triboelectric charging to this 
particle as a finishing agent to give positive triboelectric charging to a strontium titanate particle front face, a 
negative triboelectric charging finishing agent is used. The well-known finishing agent which has the amino group, 
a nitrile group, and an isocyanate radical as a positive triboelectric charging finishing agent can be used. For 
example, synthetic resin, such as urethane modified resin and acrylonitrile resin, gamma-(2-aminoethyl) 
aminopropyl trimethoxysilane, gamma-(2-aminoethyl) aminopropyl methyl dimethoxysilane, An amino silane, 
gamma-aminopropyl triethoxysilane, N-(2-aminoethyl)3-aminopropyl trimethoxysilane, Silicone oil, such as silane 
coupling agents, such as N-beta-(N-vinylbenzyl aminoethyl)-gamma-aminopropyl trimethoxysilane, and amino 
denaturation silicone oil, etc. is mentioned, and the surface treatment by a well-known dry process or a well- 
known wet method is possible. 

[0018] Moreover, as a negative triboelectric charging finishing agent, the well-known finishing agent which has 
neither an amino group nor a nitrile group, for example, a silane coupling agent, and silicone oil can be used, for 
example. As a silane coupling agent, for example Hexamethyldisilazane, A trimethyl silane, a trimethyl KURORU 
silane, a dimethyl dichloro silane, Methyltrichlorosilan, an allyl compound dimethyl KURORU silane, a benzyl 
dimethyl KURORU silane, Methyl trimetoxysilane, methyl triethoxysilane, isobutyl trimethoxysilane, 
Dimethyldimethoxysilane, dimethyl diethoxysilane, trimethylmethoxysilane, Hydroxypropyl trimethoxysilane, 
phenyltrimethoxysilane, n-butyltrimethoxysilane, n-hexadecyl trimethoxysilane, n-octadecyltrimethoxysilane, 
vinyltrimetoxysilane, vinyltriethoxysilane, gamma-methacryloxypropyltrimethoxysilane, vinyltriacetoxysilane, etc. 
are usable, and the surface treatment by a well-known dry process or a well-known wet method is possible. As 
silicone oil, dimethylpolysiloxane, methil hydrogen polysiloxane, a methylphenyl polysiloxane, etc. are usable, for 
example, and the surface treatment by a well-known dry process or a well-known wet method is possible. 
Moreover, although the silane coupling agent and silicone oil of a fluorine system can be used to strengthen 
negative triboelectric charging further, the wet process in a drainage system is not suitable in this case for the 
waterproofed characteristics of a fluorine. 

[0019] After distributing the dry process and the particle which are cracked after diluting a hydrophobing agent 
with a solvent, adding the above-mentioned diluent to a particle, mixing and heating and drying this mixture in 
order to carry out surface treatment of the strontium titanate particle by the above-mentioned hydrophobing 
agent for example, in the drainage system and making it the shape of a slurry, addition mixing of the 
hydrophobing agent can be carried out, and it can carry out with the wet method cracked after heating this and 
drying. 

[0020] When adding an external additive with a particle size of 80-800nm and an external additive is straight 
polarity since an external additive tends to float from a toner particle, a toner changes to a negative polarity side 
according to the interaction effectiveness. That is, in the case of a negative polarity toner, electrification level 
rises (minus becomes strong). On the other hand, when an external additive is negative polarity, it acts 
conversely. Fine tuning of the electrification level in usable within the limits is attained without changing a toner 
presentation and a minor diameter external additive. (If a toner presentation and a minor diameter external 
additive adjust electrification level, change will arise to a fluidity, SUPENTO nature, etc. and total balance will 
tend to collapse.) 

[0021] The toner of this invention comes to carry out mixed addition (externally adding) of the above 
hydrophobic strontium titanates to the well-known toner particle which comes to contain binder resin and a 
coloring agent at least. 

[0022] Anythings can be used if it is the synthetic resin well-known as binder resin and natural resin which are 
used for the toner particle which constitutes the toner of this invention. Specifically, synthetic resin and natural 
resin, such as styrene resin, acrylic resin, olefin system resin, diene system resin, polyester system resin, 
polyamide system resin, epoxy system resin, silicone system resin, phenol system resin, petroleum resin, and 
urethane system resin, are mentioned. 

[0023] Moreover, as a coloring agent, a well-known pigment and a well-known color may be used. For example, 
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carbon black, the aniline bule, cull coil blue, chrome yellow, Ultra marine blue, E. I. du Pont de Nemours oil red, 
quinoline yellow, Methylene-blue chloride, a copper phthalocyanine, the Malachite Green OKISA rate, Lamp black, 
a rose bengal, C. I. pigment red 48: 1, the C.I. pigment red 122, the C.I. pigment red 57:1, the C.I. pigment red 184, 
the C.I. pigment yellow 97, the C.I. pigment yellow 12, the C.I. pigment yellow 17, C. I. solvent yellow 162, the C.I. 
pigment blue 15:1, and C.I. pigment blue 15:3 grade can be mentioned. Moreover, what is necessary is just to 
replace some or all of the above-mentioned coloring agent with the magnetic substance, when using as a 
magnetic toner. Magnetite, a ferrite, iron powder, nickel, etc. are mentioned as such the magnetic substance. 
[0024] According to the purpose, additives, such as an electrification control agent and a release agent, can be 
added and used for the toner particle in this invention into binder resin. For example, as an electrification control 
agent, azine system colors, such as metallized dye like a fluorochemical surfactant, a salicylic-acid metal 
complex, and azo system metallic compounds, a giant-molecule acid like the copolymer which contains a maleic 
acid as a monomer component, quarternary ammonium salt, and Nigrosine, carbon black, etc. can be added. 
[0025] As a release agent, with a carbon numbers of eight or more paraffin, an olefin, etc. are desirable, for 
example, paraffin wax, a paraffin latex, a micro crystallin wax, low molecular weight polypropylene, low molecular 
weight polyethylene, etc. can be used. 

[0026] Although a toner particle can be manufactured by any well-known approaches in this invention, the 
approach by kneading / grinding method is especially common. That is, after carrying out melting kneading of 
binder resin, a coloring agent, and the other additives using a kneading machine and cooling this, it grinds and, 
generally the approach of classifying is used. Thus, as for the toner particle obtained, it is desirable to set 
volume mean particle diameter as the range of 4-12 micrometers. If smaller than this, it will be easy to become a 
fluid fall and the cause of fogging, and if larger than this, resolution will fall, and a high-definition image is not 
obtained. 

[0027] Although it will not be restricted especially if it faces carrying out mixed addition (externally adding) of 
the aforementioned hydrophobic strontium titanate particle to the above-mentioned toner particle and uniform 
mixing with a toner particle and a hydrophobic strontium titanate particle is attained, it is desirable to the toner 
particle 100 weight section the 0.3 - 5.0 weight section and to carry out 0.5-3.0 weight section addition 
preferably, and to mix the above-mentioned hydrophobic strontium titanate particle to homogeneity using mixers, 
such as a Henschel mixer. Since the effect of the electrification nature on a toner will become large if the 
electrification environmental stability and polish nature which the effectiveness of this invention was not 
acquired as the content of the hydrophobic strontium titanate particle to the toner particle 100 weight section is 
under the 0.3 weight section, namely, were excellent in the toner cannot be obtained but the 5.0 weight sections 
are exceeded on the other hand, it is not desirable. 

[0028] In the toner of this invention, addition mixing of the well-known plasticizer currently used in the field of 

electrophotography besides the above-mentioned hydrophobic strontium titanate particle, for example, a silica 

particle, a titania particle, the alumina particle, etc. may be carried out at the toner particle if needed. 

[0029] The toner of this invention obtained as mentioned above may be used useful also as 1 component system 

developer which does not use the two-component system developer or carrier used with a carrier, and which 

developer. Hereafter, an example explains this invention in more detail. 

[0030] 

[Example] 

<Manufacture of a toner mother particle> (Magenta masterbatch) 

Bisphenol system polyester resin 70 weight sections (Tg:58 degree C, Tm:100 degree C) 

Magenta pigment (C. I. pigment red 184) The mixture which consists of the 30 weight sections above-mentioned 
presentation was taught to the pressurized kneader, and was kneaded. The feather mill ground and the pigment 
masterbatch was obtained, after cooling the obtained kneading object. 
[0031] 

(Toner mother particle 1) 

The above-mentioned polyester resin 93 weight sections The above-mentioned Magenta masterbatch After 
mixing the ingredient which consists of the 10 weight sections above-mentioned presentation with a Henschel 
mixer, mixture was kneaded with vent 2 shaft kneading equipment. After cooling the obtained kneading object, it 
pulverized with coarse grinding and a jet mill with the feather mill, and the toner mother particle with a volume 
mean particle diameter of 8.5 micrometers was obtained by classifying further. 

[0032] After adding Ti02 and SrCI2 of an equimolecular amount to the metatitanic acid slurry obtained by the 
<manufacture of hydrophobic strontium titanate particle> (strontium titanate particle A) sulfuric-acid method, 
aqueous ammonia was added for C02 gas by the flow rate of 1 L/min to twice as many molar quantity ******** 
as this and coincidence of Ti02. Under the present circumstances, ph value was 8. Rinsed settlings, it was made 
to sinter at 900 degrees C after desiccation by 1 10 degrees C for one day, and the strontium titanate particle A 
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of 300nm of number mean diameters was obtained. When qualitative analysis of the obtained A was carried out 
according to the X diffraction, the peaks 1-4 of a strontium carbonate were detected. The obtained chart is 
shown in the (a) stage of drawing 1 . When the amount of blowing off electrifications to the iron powder of A was 
measured, it was +6microc/g. 

[0033] ((B) Strontium titanate particle) After adding Ti02 and SrCI2 of an equimolecular amount to the 
metatitanic acid slurry obtained by the sulfuric-acid method, aqueous ammonia was added for C02 gas by the 
flow rate of 1 L/min to twice as many molar quantity ******** as this and coincidence of Ti02. Under the 
present circumstances, ph value was 8. Rinsed settlings, it was made to sinter at 800 degrees C after 
desiccation by 1 10 degrees C for one day, and the strontium titanate particle B of 100nm of number mean 
diameters was obtained. When qualitative analysis of the obtained B was carried out according to the X 
diffraction, the peak of a strontium carbonate was detected. The obtained chart is the same as that of the (a) 
stage of dr awin g 1 , and peaks 1-4 were checked. When the amount of blowing off electrifications to the iron 
powder of B was measured, it was +8microc/g. 

[0034] ((C) Strontium titanate particle) After adding Ti02 and SrCI2 of an equimolecular amount to the 
metatitanic acid slurry obtained by the sulfuric-acid method, aqueous ammonia was added for C02 gas by the 
flow rate of 1 L/min to twice as many molar quantity ******** as this and coincidence of Ti02. Under the 
present circumstances, ph value was 8. Rinsed settlings, it was made to sinter at 1000 degrees C after 
desiccation by 1 10 degrees C for one day, and the strontium titanate particle C of 700nm of number mean 
diameters was obtained. When qualitative analysis of obtained C was carried out according to the X diffraction, 
the peak of a strontium carbonate was detected. The obtained chart is the same as that of the (a) stage of 
drawing 1 , and peaks 1-4 were checked. When the amount of blowing off electrifications to the iron powder of C 
was measured, it was +3microc/g. 

[0035] (Plus nature strontium titanate particle A1) Into 500ml beaker, 500ml of 3-N hydrochloric acids and 50g 
of particles A were taught, and it agitated with the magnet stirrer in ordinary temperature for 1 hour. The 
supernatant was removed and dried [ washed and ] and the strontium titanate particle AO was obtained. When 
qualitative analysis of the AO obtained was carried out according to the X diffraction, the peaks 1-4 of a 
strontium carbonate were not detected. The obtained chart is shown in the (b) stage of drawing 1 . this AO — 
dry process — N-(2-aminoethyl)3-aminopropyl trimethoxysilane — 1wt% — surface preparation was carried out 
and the hydrophobic strontium titanate particle A1 was obtained. When the amount of blowing off electrifications 
to the iron powder of A1 was measured, it was +1 10microc/g. Moreover, the number mean particle diameter of 
the content of a particle with 300nm and a number particle size of 1000nm or more was [ whenever / five piece 
several % and hydrophobing ] 60%. 

[0036] (Minus nature strontium titanate particle A2) AO — dry process — n-butyltrimethoxysilane — 1wt% — 
surface preparation was carried out and the hydrophobic strontium titanate particle A2 was obtained. When the 
amount of blowing off electrifications to the iron powder of A2 was measured, it was -50microc/g. Moreover, the 
number mean particle diameter of the content of a particle with 300nm and a number particle size of 1000nm or 
more was [ whenever / five piece several % and hydrophobing ] 60%. 

[0037] (Strong minus nature strontium titanate particle A3) AO — dry process — fluorine denaturation silicone 
oil — 1wt% — surface preparation was carried out and hydrophobic strontium titanate particle A3 was obtained. 
When the amount of blowing off electrifications to the iron powder of A3 was measured, it was -100microc/g. 
Moreover, the number mean particle diameter of the content of a particle with 300nm and a number particle size 
of 1000nm or more was [ whenever / five piece several % and hydrophobing ] 60%. 

[0038] (Strong minus nature strontium titanate particle B1) Into 500ml beaker, 500ml of 3-N hydrochloric acids 
and 50g of particles B were taught, and it agitated with the magnet stirrer in ordinary temperature for 1 hour. 
The supernatant was removed and dried [ washed and ] and the strontium titanate particle B0 was obtained. 
When qualitative analysis of the B0 obtained was carried out according to the X diffraction, the peak of a 
strontium carbonate was not detected. The obtained chart was the same as that of the (b) stage of drawin g 1 . 
this B0 — dry process — fluorine denaturation silicone oil — 1wt% — surface preparation was carried out and 
the hydrophobic strontium titanate particle B1 was obtained. When the amount of blowing off electrifications to 
the iron powder of B1 was measured, it was -130microc/g. Moreover, the number mean particle diameter of the 
content of a particle with 100nm and a number particle size of 1000nm or more was [ whenever / two piece 
several % and hydrophobing ] 60%. 

[0039] (Strong minus nature strontium titanate particle CD Into 500ml beaker, 500ml of 3-N hydrochloric acids 
and 50g of particles C were taught, and it agitated with the magnet stirrer in ordinary temperature for 1 hour. 
The supernatant was removed and dried [ washed and ] and the strontium titanate particle CO was obtained. 
When qualitative analysis of the CO obtained was carried out according to the X diffraction, the peak of a 
strontium carbonate was not detected. The obtained chart was the same as that of the (b) stage of drawing 1 . 
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this CO — dry process — fluorine denaturation silicone oil — 1wt% — surface preparation was carried out and 
the hydrophobic strontium titanate particle C1 was obtained. When the amount of blowing off electrifications to 
the iron powder of C1 was measured, it was -80microc/g. Moreover, the number mean particle diameter of the 
content of a particle with 700nm and a number particle size of 1000nm or more was [ whenever / 15 piece 
several % and hydrophobing ] 60%. 

[0040] (Plus nature strontium titanate particle D1) the ** which does not perform removal processing of a 
strontium carbonate to A — dry process — N-(2-aminoethyl)3-aminopropyl trimethoxysilane — 1wt% — 
surface preparation was carried out and the hydrophobic strontium titanate particle D1 was obtained. When the 
amount of blowing off electrifications to the iron powder of D1 was measured, it was +20microc/g. Moreover, the 
number mean particle diameter of the content of a particle with 300nm and a number particle size of 1000nm or 
more was [ whenever / five piece several % and hydrophobing ] 20%. 

[0041] (Minus nature strontium titanate particle D2) the ** which does not perform removal processing of a 
strontium carbonate to A — dry process — n-butyltrimethoxysilane — 1wt% — surface preparation was carried 
out and the hydrophobic strontium titanate particle D2 was obtained. When the amount of blowing off 
electrifications to the iron powder of D2 was measured, it was -10microc/g. Moreover, the number mean particle 
diameter of the content of a particle with 300nm and a number particle size of 1000nm or more was 
[ whenever / five piece several % and hydrophobing ] 20%. 

[0042] (Strong minus nature strontium titanate particle D3) the ** which does not perform removal processing 
of a strontium carbonate to A — dry process — fluorine denaturation silicone oil — 1 wt% — surface preparation 
was carried out and the hydrophobic strontium titanate particle D3 was obtained. When the amount of blowing 
off electrifications to the iron powder of D3 was measured, it was -10microc/g. Moreover, the number mean 
particle diameter of the content of a particle with 300nm and a number particle size of 1000nm or more was 
[ whenever / five piece several % and hydrophobing ] 20%. 

[0043] Measurement of the amount Q of blowing off electrifications with the iron powder of the <measuring 
method of amount Q of blowing off electrifications with iron powder of inorganic particle> above-mentioned 
inorganic particle was performed according to the following. Measurement of the amount of blowing off 
electrifications uses the amount measuring device of blowing off electrifications (TB-200: Toshiba Chemical 
CORP. make) based on the blowing off method. Criteria iron powder carrier (Z150 [/] 250: Powdertech make) 
25g and 50mg of samples are paid into the 25 cc Pori bottle. After mixing for 1 minute by the TABURA mixer, 
the 0.1g carrier mixed sample was paid to the measurement container which has the stainless steel screen of 
400 meshes, and it computed with the indicated value at the time of making nitrogen gas flow for 60 seconds by 
the pressure of 1.0 kgf/cm2 as carrier gas. 

[0044] It observed with the <measuring method of content of particle with number mean-particle-diameter [ of a 
strontium titanate particle ], and a number particle size of 1000nm or more> transmission electron microscope, 
and measured and asked for the major axis of 100 particles. In addition, the scale factor at the time of 
measurement was made into 40,000 to 60,000 times, and was aimed at the particle 0.5nm or more. 
[0045] 0.2g of <measuring method of whenever [ hydrophobing ]> samples is added in 50ml of water of an 
Erlenmeyer flask. A methanol is titrated from a buret. Under the present circumstances, the solution in a flask is 
always stirred with a magnetic stirrer. Sedimentation termination of a sample was checked when the whole 
quantity suspended in a liquid, and whenever [ hydrophobing ] was expressed as a percentage of the methanol 
weight in the methanol at the time of reaching at the sedimentation termination time, and the liquefied mixture of 
water. 

[0046] The external additive was added to the toner mother particle by the externally adding presentation shown 
in the <manufacture of toner> following example, and the example of a comparison, and the toner was 
manufactured on the following manufacture conditions. 

- Manufacturing installation : to the batch of bottom wing A and 1kg of Henschel mixer FM10B, wing 
configuration: top wing Y, and manufacture condition:toner mother particles, the external additive was added and 
it mixed for 5 minutes on condition that wing rotational frequency 3640rpm. 
[0047] 
(Example 1) 

Toner mother particle 1 The 100 weight sections Hydrophobic silica H2000 (Clariant, LTD. make) The 0.7 weight 
sections Plus nature strontium titanate particle A1 The 1 .0 weight sections (example 2) 

Toner mother particle 1 The 100 weight sections Hydrophobic silica H2000 (Clariant, LTD. make) The 0.7 weight 
sections Minus nature strontium titanate particle A2 The 1.0 weight sections [0048] 
(Example 3) 

Toner mother particle 1 The 100 weight sections Hydrophobic silica H2000 (Clariant, LTD. make) The 0.7 weight 
sections Strong minus nature strontium titanate particle A3 The 1 .0 weight sections (example 4) 
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Toner mother particle 1 The 100 weight sections Hydrophobic silica H2000 (Clariant, LTD. make) The 0.7 weight 
sections Strong minus nature strontium titanate particle B1 The 1.0 weight sections [0049] 
(Example 5) 

Toner mother particle 1 The 100 weight sections Hydrophobic silica H2000 (Clariant, LTD. make) The 0.7 weight 
sections Strong minus nature strontium titanate particle C1 The 1.0 weight sections (example 1 of a comparison) 

Toner mother particle 1 The 100 weight sections Hydrophobic silica H2000 (Clariant, LTD. make) The 0.7 weight 
sections Plus nature strontium titanate particle D1 The 1.0 weight sections [0050] 
(Example 2 of a comparison) 

Toner mother particle 1 The 100 weight sections Hydrophobic silica H2000 (Clariant, LTD. make) The 0.7 weight 
sections Minus nature strontium titanate particle D2 The 1.0 weight sections (example 3 of a comparison) 
Toner mother particle 1 The 100 weight sections Hydrophobic silica H2000 (Clariant, LTD. make) The 0.7 weight 
sections Strong minus nature strontium titanate particle D3 The 1.0 weight sections [0051] The carrier 1 and 
each toner of the <manufacture of developer> after-mentioned were mixed so that toner concentration might 
become 6%, and the developer (starter) was created. 

[0052] The difference of the amount of electrifications of the developer saved for 1 hour under the <evaluation> 
(electrification environmental stability of toner) LL (10-degree-C, 15%RH) environment and the amount of 
electrifications of the developer saved under the HH (30-degree-C, 85%RH) environment for 1 hour estimated. 
O : absolute value <=5 of the difference of LL and HH (muc/g) 
**:5 (muc/g) — < — absolute value <10 (muc/g) of the difference of LL and HH 

x:10(muc/g) <= — the absolute value [0053] of the difference of LL and HH Measurement of the amount of 
electrifications was performed using the amount measuring device of electrifications shown in drawin g 2 . First, 
the engine speed of a magnet roll (13) is set to 100rpm, and 1g of developers is measured with a precision 
balance, and it puts so that it may become homogeneity on the whole conductive sleeve (12) front face. Next, by 
bias power supply (14), -3kV of bias voltage is impressed to the electrification potential and like-pole nature of a 
toner, a sleeve is rotated for 30 seconds, and the potential at the time of a sleeve halt is read. The weight of the 
separation toner (15) adhering to the cylinder electrode at that time (11) was measured with the precision 
balance, and the amount of average electrifications was obtained. 

[0054] (Cleaning property) The starter was set to the full color copy machine (CF900: Minolta Co., Ltd. make), 
the image section 100,000-sheet -proof ******(ed) using 15% of manuscript, and filming on a photo conductor 
and the generating situation of BS were evaluated. 
O : there is no generating of filming and BS. 

**: Although there is generating of filming and BS, on an image, it is not visible, 
x: There is generating of filming and BS and it can check also on an image. 
[0055] The above result is collectively shown in Table 1 . 
[Table 1] 
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[0056] It excelled in environmental stability, and electrification level also changed according to the blowing off 
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electrification level of each strontium titanate particle, and, as for all the toners of an example, it turned out that 
it excels also in electrification level adjustability. 

[0057] It is 100 weight ******** about a methyl ethyl ketone at a flask with an equipped with a <manufacture of 
carrier> (carrier 1) stirrer, a capacitor, a thermometer, nitrogen installation tubing, and dropping equipment 
capacity of 500ml. Under nitrogen-gas-atmosphere mind, at 80 degrees C, the solution which was made to 
dissolve the methyl methacrylate 36.7 weight section, 2-hydroxyethyl methacrylate 5.1 weight section, 3- 
methacryloxypropyl tris (trimethylsiloxy) silane 58.2 weight section and 1, and 1-azobis (cyclohexane-1- 
carbonitrile) 1 weight section in the methyl-ethyl-ketone 100 weight section, and was obtained was dropped into 
the reactor over 2 hours, and was ripened for 5 hours, the methyl ethyl ketone after adjusting isophorone 
diisocyanate / trimethylol propane adduct (IPDI/TMP system: NCO%=6.1%) as a cross linking agent to the 
obtained resin so that the OH/NCO mole fraction may become 1/1 — diluting — a fixed ratio — the coat resin 
solution which is 3 % of the weight was prepared. Using the baking ferrite powder F-300 (volume mean particle 
diameter micrometers [ 50 ], Powdertech make) as core material, the above-mentioned coat resin solution was 
applied and dried with Spira Cota (Okada elaborate company make) so that the amount of covering resin to core 
material might become 1 .5% of the weight. In hot blast circuit system oven, at 1 60 degrees C, the obtained 
carrier was left for 1 hour and calcinated. The ferrite powder bulk after cooling was cracked using the sieve 
shaker which attached 106 micrometers of openings, and a 75-micrometer screen mesh, and the resin covering 
carrier 1 was obtained. 

[0058] Using the <measuring method of glass transition point Tg of resin> differential scanning calorimeter 
(DSC-200: SEIKO electronic company make), the reference was used as the alumina, the 10mg sample was 
measured among 20-120 degrees C on condition that the programming rate of 10 degrees C / min, and the 
shoulder value of a Maine endoergic peak was made into the glass transition point. 

[0059] The particle size of a <measuring method of toner volume mean diameter> toner was measured using the 
coal tar multi-sizer 2. 

Temperature which is equivalent to one half of the height of the point ending [ outflow ] from the outflow start 
point when carrying out the melting outflow of the sample of 3 1cm under the conditions of the pore (the path of 
1 mm, die length of 1 mm) of a dice, 30kg/cm2 of pressurization, and the programming rate of 3 degrees C / min 
was made into softening temperature using the <measuring method of converting point Tm of resin> flow tester 
(CFT-500: Shimadzu Corp. make). 
[0060] 

[Effect of the Invention] By this invention, the toner for electrostatic latent-image development excellent in 
electrification environmental stability and polish nature can be offered. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dra wi ng 1] (a) shows the chart obtained by the qualitative analysis by the X diffraction of the strontium titanate 
containing a strontium carbonate, and (b) shows the chart obtained by the qualitative analysis by the X 
diffraction of the strontium titanate which does not contain a strontium carbonate. 
[Drawing 2] The outline block diagram of the amount measuring device of electrifications is shown. 
[Description of Notations] 

A cylinder electrode (11), a conductive sleeve (12), a magnet roll (13), bias power supply (14), a separation toner 



(15) 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawin g 1 ] 
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P>^A&^C€rf#/c 0 »6ftfcC*X«@»rCCJ:o 
T^14##tL/c<!:C*>, SiXFa>^^A(Dt'-^^ 
tftUJStifc. f#6ft/c^ + -R*01cD (a) S&Htt 

-c&^ b*-^ i-4^ig$n/co coatwcat-rs 
^n-^^^mfi^a'JSL/c<hc6, +3Mc/gr* 

[0 03 5] (^*tt^*>KXhn>^A£jH^A 
1) 5 0 0m 1 3N©Si5 0 0ml<!: 

ST-A£5 0 gc{±i2^ fSr-7^^X^-7^ 
TlB$ra»^L/Co ±StoiK*l**U fe«3 
i*. hn>^^Agi^A0^f#/Co f#6*l/c 

A0*X«EI»rCCj:oTStt»«TLA:iC5. H 
D>^^ACDf-^ 1 ^4ttteffiSftttJ&>^fc. f#6ft 
/c=F*- (b) ©CC^To C(DA0tC?affi 
tN - (2 -T ^x^K 3 -75 -/^dfcTiU h V > 
F + ^>7>^lwt°/oIWU 
ha>f^A^Al^{#/c e A 1 (Dl&f&CC^t^&^D 
-t7flMi^lfciC5, +110/ic/gt* 
o/Co £/c, iaTO&l{i3 0 0nm 4 fflMSlO 
0 0 n m&L±.<D%L*<D^&te 5 ffl»%, ^*{tS« 6 
0%X$>^tc o 

[0 03 6] (v^tX{t^^>gX ^A^T 
A2) AOJCl^rn-^hy^ h*^>^>£ 
lwt%«ll/, a*tt^^>K^ ha>?"5A& 
^A2^#/c 0 A2(9&SHt#T£:/P-:*:7^1iS£ 



(6) 



^tftStt 3 0 0 n m, 1 0 0 0 n mJ£J±©tt 

^<DMi«5{|», SMcffcKttB 0%-C*^fCo 

[0 0 3 7] (av-ft^^>SXha>f-)Ai 
-T*A3) AOtCfgSlSt?^ -;*^>'J 3->:*^;l/£ 

$C£u/c<tc*K - loo/zc/gr^/co ffl 

K^^ttStt3 OOnm, 1 0 0 0 n mfiLk© 

e^OgWl«51S%, SfeMfcftttBOKTfc-ofc. 10 

[0038] (»v^xl4?-#>K* hP>*-9Ate 
■T-B 1 ) 5 0 0ml 3 N<DJ|£§t5 00m 

14tt^B*5 0gffii*. 

t-FBHl© (b) «iH«T?*r>fc:. CCDBOte^ 

sear? >j3->t>fMiwt 

U i*l4f hn>^^A^B 1 ^#/c 0 B 20 

0 n m. <@&&& 1 0 0 0 n mJMiOfitf-®***** 2 

[003 9] (»7^^$>S^ hP>*-5<M4 
Kl) 5 0 0 m 1 K-ij-tyK.* 3NCD^K5 0 0m 

ZcC0^x^|pl5f«:<fcor^14»*Tb/c<bc6, 30 

hraio (b) atEiarAoft:. ccDCOtcffc 
U i*i^^>Sx hP>*$Att^c l £f#/c„ c 

1 ccs* r s ^ p - * v &mmmm 

-80Mc/g^^c, S/c, flK^ttSB 7 0 0 
n m. 1 000n m«±<Dt4T(D£»*ra 1 5 

[0040] (:/^x14**>^* hn>^Ag^D 

i ) McttLx&m* hn>**A©i$*«ia*tfc<*-r 40 

h*^>^>£ 1 w t EM<1£?- 
*>&x hn>^^A3S J f D 1 ^m/c Dl(D&8Ht*t 

g-C^o/Co £/c, ffl«ffly«ttStt3 0 0 nm, <@&& 
HOOOn mtlL©^(DMl« 5 fflft^. BfeMfc 

[0 04 1] (7^ft^^>SXFP>^-)A^* 

(MKM1) 
h 1 



1$i2000-20673 0 
10 

D2) ACC^bTKM^ hci>^»>A©|»*«ffl|*JS3 

<hC5, -10/ic/gt?^/c B ffltt¥i«tt& 
«3 0 0nm, <B§fc&& 1 0 0 0 n mtLbOttiF-CDdW 

[0042] «v^«ttf^>®^hD>f»)Ae 

3 -T KlfcSffi-c 7 ? m^\tiy u ^ - > * -ou* l w t % 

<tC3> - 1 0 Mc/grr&ofco £/c, ffl»5p*ttS 
«3 0 0nm 4 fBtfc&S 1 0 0 0 n mJBLh<Dtfrf©dW 

w&5W&%. m&itmt2 0%~e$>^tc o 
[0043] <iai^ai<b©^n-t7SiiQ 

(TB-2 0 0 : 5 #JM±«> «rffll\ 

+ t l J7 (Z 1 50/250: 2 
5 * £85*45 0mgr£2 5 c cOtfVWPlCAtl. 9- 
^3**-KJ:5 l#fffl©^l>/cf£. 0. lgrCD^i- 

*1. 0 kg f /cm 2 CDJE^r6 0&f^A3-lt/ci 

[0 0 44] <^£>®X hP>**Att^©ffl»ffly$ 
llfcJ:»iS 1 0 0 0 n m«±(DSi?(DMt© 

a^ffi > a mn+mmmic <t d u , 100 {icd&t 

[0045] <iBMc{bffiO«fJ5eS6>K<40 . 2 g 
^^^n(D*5 0m 1 (fCmUQT^a J 2 s -fr&V *U 

[0 046] < h±-<Dmm>Tmmmmte£vtiMffl 

<DMggkft-e h ±-*mm Lit. 

•^3^g:^>V J :^ = *1f-FMl 0B, 3HJg^ 
: ±^ffiY, T*MSA 

^^snu, mm®mk3 6 4 0 r p mO&ttV 5»H 



[0 047] 



1 o osssu 



(7) ^2 00 0-2 06 73 0 

11 12 



[0048] 



[0 04 9] 



[0050] 



»*1^>'J*;H2 0 00 (*^UT>H±«) 0. 7 

:/5Xfcfe^£>®X hn>^^Ate^A 1 1. 0 
(HS&092) 

h^-stt^-i loomfigp 

i*fr>y*H2 o oo (*^»;t>m±k) o. 7ssas 

v^t^^^xhPyf^A^Aa l. omsss 

<^5§093) 

i*ttvy*H2 0oo (^yr>h*ti3) o. 7MS35 

(HJ&FI14) 

h^-s&r-i loossas 

»*l*^y#H2 0oo (^yr>h*tss) o. 7msas 



h t-sa^ 1 10 0fi»SS 

i*fr>y*H2 0 00 (^'JT^hftiS) 0. 7 

Sv>f t^^>8x Fp>^^aSK 1 1. 0 

h^-esiT-i ioossss 

i*fr>»j*H2ooo (*^';r>httSS) o. 7saa5 

^^xs^^>^x hn>^^A^D i i. omsas 



(JtS$0fl2) 

100 

i*tt^y^H2ooo (^yr>h*tsg) o. 7 

(tb^WI3) 

h^-S&Tl lOOftSSB 

i*^>^H2ooo (^«;r>htts?) 0. 7 

[0 05 1 ] <^f£#J<DS?j§ + i/Tl i-en >fTX1IJE3\ h^-(D^mm{i<h|iO®4K:-3KVEP 

[0 05 2] <i¥ffi> #81 h*- ( 1 5 ) ©M*flW35#rtWOT¥#» 

( h ^-©S«««3cStt) L L ( 1 0 °C, 1 5 %R HS£f#/c 0 

h> mmT?immu&utcmisffl<D&mm±HH o [0054] (*y-~>yi$i4) x*-*^^*^ 
o°a 85%rh> mwrFTimmm&istcmifffl<D& 40 -^e-is (CF900 : 



O: LL£HH<h<Dil(D|&#ffi^5 (yc/g) jmtSbV a Jl Z > ^fc«£tfB S ©»£tt«*»ffil, 

A: 5 (//c/g) <LLiHHi(Df©Mi< 1 0 /c 0 

(Mc/g) O: 7 a >^:fc<fctfBS(D^£#&l> e 

x: 10 (ac/g) ^LLiHHi^KDlSttffl A : "7 a % >^*5j:tfB S©ffi£#*SjWBt!LBcra: 

[0053] ^mm<om^tm 2 ^r^mssi^s m^fti*. 

zmi,>Xft~>tc 0 ST, v^** ha-;u (l 3) com x : ^^;i/^>y*jj:a f BS<D^^5)0i®«±'C^fi| 

fE£K£l 0 0 r pmte-fe? hU m&M 1 * *»af^ff 12r#£ 0 

rttsur, 2»nt4x v-^(i2) ^ffi^fttc^— tc [ o o 5 5 ] &>±<Dmm*£±&xm 1 K^-r<, 

ttSJ:5»-!**. :>XK.'*JTzmm ( 14) k:<fc«3. so [gu ] 



(8) 



13 



1$gf|20 00-2 06 730 

14 















0 'J— —1/^14 




L L 


H H 


mm 




M6«1 


-30 


-2 8 


o 


O 


SIM 2 


-2 8 


— 2 4 


o 


o 


£te«3 


-23 


-18 


o 


o 




-2 6 


— 2 2 


o 


o 


9mm 5 


-2 1 


-1 8 


o 


o 




— 2 8 


— 1 6 


X 


A 




-2 7 


-1 7 


X 


o 




— 2 7 


-1 7 


X 


o 



[0056] mmo bi-~it±x%m&j£&ic»ti. 

[0 05 7 ] VT<D9m> 

?STSSB*Hlt*.fc3§«5 0 0m 1 ©rJ^XaCcy 
*^**JMr h l 0 0*«»ttii^. 
T8 OW^^W h 3 6. 7SSSP, 2- 

'jp+^Pt^ H y x ( h y y ^;i/5^n+>/) 
5>58. 2fi£SB:te<£t>'l. r -7^/^ (>>^P 
^**>- 1 -i3hi£~Y lfiS35£, ^^;bx 
*)\,>r h> 1 0 0M»CCjgffl|S-&r»6*ifc*«*2 
^tCt>/c^SJt*^^TL5B$ra^£5^/c 0 f#*> 

*-F/hMW-;^07^h (IPDI/ 
TMPIR : NCO%= 6. 1 %) £OH/NCO^it 

WlLtCo 37tt<bUM7x7^hUF-300 (ft 

5M%&c&£<fc5K:xe^:a~#-- (HeafSi&R) 

*P»^x^-f 106//m£75/zm 



[005 8] <«B0*7Xfi»jST *©SH3Bffi>mS 
(DSC-200 : -fe-f 3-«iF4±S) 
20 1>T, y7 7 l/>^^7JRtiU 10mg©^ 

OXI/m i n(D^t20-l 2 OTJOHir 

[0059] < bi~-imw&fm<Dfflm&> vi--<o 

<«ll04»bATmCE>«!ett>7Ci-^jr- (CFT 

-500: ammfmvM) *m*.\ xizcdmh <s 

1 mm, fi£lmm) , ttlE:3 0 k g/c m\ 
S3 °C/m i nO^Tt 1 c m 3 ©^*4^^iSai5 
30 #fci*<D«fflH*&*>6»m»T*©*S© 1 /2 CC 

[0060] 

[Hi ] (a) (i^K^ ha>^-)A*^j»>K 
X h p > ^ ^ a (DX «@^r CC <fc £ 3ett»«f«c <fc ~? X m h 
+ (b) hP>^^A4^ 

40 *ttc^^>Blx hn>^<>A©X3Slia*f«:«t4^tt» 

[02] ««« I0eK<DffiE«flteEH«i9«r. 

cms (in, w«ttx«;-^ (i2) v 

ha-rt> (13), ;W7«iB (14), &Mbi~- 
(1 5) 



(9) 



&m 2000-206730 



[HI] 



[02] 




20 25.8 30 
(100) 



365 40 44.1 
(57.9) (65.7) 



49.9 
(35.8) 



29 /degree Cu-K* 




*RI»*IRm**K3c±WnTB 3 



F £ — A (##) 2H005 AA08 CB07 EA05 



